word count: 200 Manuscript word count: 5923 Abstract 1 Background: Enjoyment and play during school lunchtime are correlated with children's physical 2 activity. Despite this, there is an absence of studies reporting children's enjoyment of play during 3 school lunchtime breaks. The purpose of this study was to examine the intra-day and inter-day 4 reliability of children's enjoyment of school lunchtime play. Methods: Surveys used to assess 5 children's enjoyment of lunchtime play were distributed to and completed by 197 children (112 6 males, 85 females), aged 8-12 years attending an elementary school in Victoria, Australia. Children 7 completed the surveys during class before lunch (expected enjoyment) and after lunch (actual 8 enjoyment) for five days. The intra-and inter-day enjoyment of school lunchtime play reliability 9 were determined using a weighted kappa. Results: Intra-day kappa values ranged from fair (0.31) to 10 substantial (0.75) within each of the five days (median kappa=0.41). In comparison, 'expected' (0.09-11 0.40; median 0.30) and 'actual' (0.05-0.46; median 0.28) inter-day enjoyment of lunchtime play 12 displayed low reliability. Conclusions: Children's enjoyment of lunchtime play appears to be more 13 consistent within days than across days. The findings suggest that assessment of children's enjoyment 14 of lunchtime play once on a single day would be representative of a particular day but not necessarily 15 that particular school week.
Background 1
The development of healthy lifestyle behaviours early in life is important. Childhood is a crucial time 2 to develop activity habits that can prevent potential health consequences associated with a sedentary 3 lifestyle in adulthood. 1 Schools have been identified as a major setting for children to participate in 4 physical activity and are being targeted to increase fitness standards among young people to reduce 5 the prevalence of childhood obesity. 2 A range of physical activity opportunities are present in schools 6 including physical education, sport programs, after school activities and play during school breaks. 3 
7
However, there are a number of barriers to implementing physical education effectively and in most 8 countries physical education doesn't provide sufficient physical activity for children to meet national 9 physical activity guidelines. [4] [5] [6] With school curricular time devoted to children and adolescents' 10 physical education declining, 7, 8 and to reduce the burden on schools to provide physical education, 11 sport and after school activity programs, there is an increasing trend towards schools facilitating 12 children's physical activity via non-curricular avenues such as play during school breaks. 3, [9] [10] [11] [12] Play 13 during school breaks is now recognised as the major source for children's daily physical activity, 3, 12- 14 14 contributing up to 50% of children's recommended daily physical activity. Evidence suggests 15 children spend up to 35% of school breaks engaged in moderate to vigorous physical activity 16 (MVPA) . 8 With children reported to be spending approximately 30 hours per week at school, 8 access 17 and opportunities for physical activity during periods other than school breaks are limited, therefore 18 developing a greater understanding of children's play during school lunchtime is vital. 19 20 An essential element of tailoring physical activity interventions to target children's requires 21 identification of key psychosocial correlates that may explain behaviour change. 15 Children's physical 22 activity behaviour can include active play, 16 structured sport, 17 physical education 18 and active 23 transport. 19 Many studies have been conducted to identify the psychosocial correlates of childhood 24 physical activity. 15, 20 A comprehensive review of 108 studies published over 28 years was conducted 25 by Sallis and colleagues. 15 The psychosocial correlates that were consistently linked to childhood 26 physical activity behavior included exercise motivation, social support and self efficacy. A review of 27 studies (n=60) published between 1999 and 2005 identified the same key psychosocial correlates of physical activity 20 and suggested that further investigation into the psychosocial correlates of children 1 and adolescent physical activity is still warranted. 15, 20 , 21   2   3 More recently, research has examined the association between the psychosocial correlate 'enjoyment' 4 and children's physical activity. The connection between enjoyment and behavior change can be 5 explained by the Self-Determination Theory (SDT) which outlines that if behavior such as physical 6 activity is motivated by intrinsic factors (e.g. experiencing enjoyment after exercise) physical activity 7 participation is more likely to be sustained than via extrinsic factors (e.g. obtaining rewards). 22 8 Enjoyment has been shown to be positively correlated with children's motivation for involvement, 23 9 and sustained participation in sport 23 and physical activity. 24, 25 There are numerous developmental 10 physical and psychological benefits associated with an active lifestyle, however a 'lack of enjoyment' 11 has been identified as a potential determinant of declining participation in physical activity. 26 affective response to an experience that reflects generalized feelings such as pleasure, liking, and fun 20 (p.32)." 28 Therefore, with so many experiences encountered by children from day to day, psychosocial 21 influences on behaviour such as enjoyment are an important consideration when assessing the 22 physical activity and health behaviour of children and adolescents.
24
A number of studies have recognised the positive association between children's enjoyment of 25 physical activity and participation. Di Lorenzo and colleagues 29 examined the affects of a number of 26 psychological and environmental variables on physical activity participation and reported that 27 enjoyment was the main predictor of physical activity participation amongst children in grades five and six. In addition, a study conducted over a decade ago revealed that enjoyment of physical 1 education among school children was strongly correlated with increased physical activity levels 30 and 2 this correlation was recently reinforced in a study examining the association of structured physical 3 activities with enjoyment of physical education. 31 Other studies have also identified associations 4 between enjoyment and correlates of physical activity including self-determination, 32 motor skill 5 proficiency, 33 task orientation, 34 self-efficacy, 35 goal setting, 35 and perceived competence. 34 
16
No study we are aware of has assessed children's enjoyment of lunchtime play, however instruments 17 have been developed to identify children's enjoyment of physical activity. Motl and colleagues refined 18 the physical activity enjoyment scale (PACES) originally designed for college students to be suitable 19 for adolescents by replacing a seven point scale with a five point scale. 37 Within two studies targeting 20 adolescent females, positive correlations between enjoyment of physical activity and self-reported 21 physical activity, sports participation 37 and physical activity increases via a school-based lifestyle 22 intervention were reported. 38 The PACES terminology was recently simplified and validated for week. 39 
5
Play during school lunchtime breaks is crucial for children's development of cognitive, physical, 6 social and emotional well-being 16, 40 and play has been acknowledged by the United Nations High 7 Commission for Human Rights as an entitlement for every child. 41 School lunchtime breaks provide 8 children with an avenue to engage in unstructured active play that includes self-directed activities to 9 build active, healthy bodies. 16 When play is driven by children rather than adults, it allows children to 10 pursue activities within the environment that interests them, which can develop decision making, 11 negotiating and motor skills. 16 Ultimately, the more positive responses (e.g. enjoyment) children 12 experience via active play through avenues such as unstructured school lunchtime breaks the more 13 likely children will adopt an active lifestyle and minimize the adoption of passive sedentary 14 behaviours such as using electronic media for entertainment. 16 
7
During the pilot study, survey cards were administered to 107 grade 3-6 children (aged 8-12 years) in 8 two elementary schools from regional Victoria. Children reported little concern or difficulty when 9 using the small survey cards, therefore no changes were necessary for the current study which (0.41-0.60), substantial agreement (0.61-0.80) and almost perfect agreement (0.81-0.99). 50 The 95% 10 confidence intervals of weighted kappa were based on the empirical sampling distribution generated 11 by the computer intensive bias corrected bootstrapping re-sampling method. 51 The Z statistic, which 12 follows standard normal distribution with mean 0 and variance 1, was used to compare the level of 13 reliability between sex and age groups. 52 The values were set at a 5% level of significance. The 
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Overall, both 'expected' and 'actual' enjoyment of lunchtime play was rated as very high or high 21 (Table 1) . Table 1 presents the intra-day reliability for the enjoyment of lunchtime play between 22 school day one (Wednesday, week one) to school day five (Tuesday, week two). Monday displays 23 substantial kappa agreement, Wednesday and Friday display moderate kappa agreement and Tuesday 24 and Thursday display fair kappa agreement, between expected and actual enjoyment of lunchtime 25 play scores. A decrease in the percentage of enjoyment of lunchtime play was evident from before 26 lunch (expected play enjoyment) to after lunch (actual play enjoyment) across all days. Age and sex-27 specific intra-day variability in enjoyment of lunchtime play data is also presented ( Table 2 ). Intra-day variability was only significantly different between sexes on Monday (Day 4 of 5), (Z = 3.66; p < 1 0.001). Monday displayed the highest kappa agreement score for males (almost perfect agreement) 2 and the lowest kappa agreement score for females (fair agreement). Although the intra-day variability 3 was not significantly different on Wednesday, the highest agreement is displayed for females 4 (moderate agreement) and the lowest kappa agreement for males (fair agreement). There were no 5 significant differences in kappa scores between age groups, however the greatest differences in kappa 6 agreement were evident for Tuesday (Z = 1.71; p = 0.09) and Thursday (Z = 1.01; p = 0.31). Kappa 7 agreement scores were highest for both age groups on Monday (Z = 0.24; p = 0.81).
9
Inter-day reliability of children's enjoyment of lunchtime play results ( Table 2) Given the concerns regarding the declining levels of physical activity among adolescents 53, 54 it may 1 be beneficial to examine adolescents' enjoyment of school breaks within a secondary school context.
2
As this is the first study of its kind, we acknowledge that future research should be conducted to repeated the day after the start of the study and school week, on the Thursday (Week 1) and Tuesday 11 ( Week 2), the intra-day reliability dropped from substantial and moderate reliability to a fair level.
12
Although intra-day reliability for Friday (Week 1) was moderate, the findings suggest that reliability 13 may be increased if administration of the self-report is spaced out over time, rather than repeating 14 each day. 15 
16
It should be acknowledged that the lower intra-day reliability (fair) of lunchtime enjoyment scores on 17 the final day (Tuesday) could be attributed to five days being too many days of repeated measures.
18
Thursday (Day 2) could also have been affected by the cooler weather (maximum temperature 19 <10 o C), as the mean maximum temperature for the other four days was 11.7°C (sd=0.76).
20
Temperature variation has been found to influence children's physical activity 12, 56 and this could also 21 be the case for correlates of physical activity such as enjoyment of play. In addition, it should also be 22 noted that lower percentages of 'actual' enjoyment of play after lunch may suggest children could be 23 more optimistic about enjoying lunchtime play before lunchtime commences. This would be due to 24 children being unable to predict or take into account potential influences on their play that can occur 25 during lunchtime breaks that may affect their level of enjoyment.
The greatest intra-day kappa score differences between males and females earlier in the week could 1 indicate that administering self-report measures earlier in the school week may detect greater sex 2 differences than later in the school week. This is reinforced by a significant kappa score difference 3 between males and females for Monday (day four). Before children experience the demands of 4 different subjects, homework and other school commitments of the school week, children could be 5 taking more time and be more specific when rating the enjoyment of lunchtime play survey, resulting 6 in the sex differences in kappa scores being more identifiable. Another possibility could be due to 7 Monday (day four) and Tuesday (day five) being the final two days of the study and having completed 8 repeated measures over the previous three days may have resulted in one of the sex's being less 9 accurate in self-reporting their enjoyment of lunchtime play during the fourth and fifth days of survey 10 administration. In other words, the boys quite simply may have been 'over it!' Evidence also suggests 11 males and females participate in and prefer different physical activities 57 and behaviour 58 during 12 school lunchtime play, which could have influenced sex-specific differences in kappa agreement.
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Interestingly, female enjoyment scores were most reliable and males were least reliable during the 14 start of the study (Wednesday/Day one) between 'expected' and 'actual' enjoyment of lunchtime play.
15
In contrast, male enjoyment of lunchtime play scores contained 'almost perfect' reliability at the start 16 of the school week (Monday/Day four), the day in which females possessed their lowest reliability 17 (fair agreement) between 'expected' and 'actual' enjoyment of lunchtime play. 18 
19
An important finding from the study was the similar kappa agreement scores between the 8-9 and 10-20 12 year old age groups. Although previous research that has examined enjoyment of sport and 21 physical activity suggests that children's sources of enjoyment varies with age, 23 reliability 22 comparisons between the age groups were relatively consistent. Similar to the males, both age groups 23 possessed enjoyment of lunchtime play scores that displayed very high reliability on Monday 24 (substantial agreement) and the high intra-day reliability for both age groups on Monday may suggest 25 that administering self-report enjoyment measures on a Monday could strongly represent enjoyment 26 of play throughout that school day. This is the first study we are aware of to examine the intra-day and inter-day reliability of enjoyment 1 of lunchtime play. There is a lack of consensus as to how many days of measurement are required to 2 assess children's enjoyment of lunchtime, therefore a typical school week (five days) was chosen. The We thank the regional elementary school for enabling us to invite their students to participate and the 9 students for their involvement in the study. The data collection process for this research was 10 conducted whilst XXXX and XXXX were based at the University of XXXX. The write up of this 11 research was conducted at XXXX University. We would also like to acknowledge Professor 12 Geraldine Naughton for suggesting the concept for this research.
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